Nucleolar localization of TERT is unrelated to telomerase function in human cells.
Telomerase maintains telomere length and has been implicated in both aging and carcinogenesis of human cells. This enzyme is a specialized ribonucleoprotein (RNP) complex, minimally consisting of two essential components: the protein catalytic subunit TERT (telomerase reverse transcriptase) and the integral RNA moiety TR (telomerase RNA, TERC). Both TERT and TR have been found to localize to nucleoli within the nucleus, leading to the suggestion of nucleoli as the site for telomerase RNP biogenesis in human cells. However, whether this statement is true or not has not yet been convincingly demonstrated. Here, we identify that residues 965-981 of the human TERT polypeptide constitute an active nucleolar-targeting signal (NTS) essential for mediating human TERT nucleolar localization. Mutational inactivation of this NTS completely disrupted TERT nucleolar translocation in both normal and malignant human cells. Most interestingly, such a TERT mutant still retained the capacity to activate telomerase activity, maintain telomere length and extend the life-span of cellular proliferation, as does wild-type TERT, in BJ cells (normal fibroblasts). Therefore, our data suggest that TERT nucleolar localization is unrelated to telomerase function in human cells.